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Abstract 
The predatory behaviour of a snake-head, Channa striatus (Bloch) on Labeo rohita 
fingerlings was studied in the laboratory. The study was conducted with six C. 
striatus (120 to 21 0 g and 22 to 28 em) over 24h a day for 3 weeks. Three different 
sizes prey of large (2.00g and 5.8cm), medium (1.30g and 4.5cm) and small 
(0.72g and 3.5cm) were used for the first week and then medium size prey for 2nd 
and 3rd weeks. All the predators preferred eating the small group of L. rohita 
although all three size groups of L. rohita offered were available: It was found that 
the prey fishes remained together aside of the aquarium from the predator. 
Predator first targeted a prey, drove fast towards it, the prey tried to escape from 
the predator's attack using a specific route and finally the predator grasped the 
prey on head first and then engulfed. The handling time ranged between 45 and 
50 sec. The time of peak feeding was found in the morning and in the evening of 
day. When 2 or 3 predators were kept in one aquariun1, they engaged in fighting, 
head on, followed by an attack on the mouth region by the dominant one, and 
subsequently on the pectoral fin and caudal fin of the defeating one. After 2-3 
days they became habituated to remain together and did not involve themselves in 
fighting. 
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Introduction 
Predatory fish .have got their preference due to their compact muscle, and less 
.bony structure. They have got both desirable and undesirable effects on the 
community structure of an ecosystem depending on.their specific role. Predatory 
fish may compete for the space with the most desirabi~ fish. Besides, predatory fish 
prey on desired fish directly. Such a predatory fish decreases the production of 
desirable fish if entered into the fish pond or if ,their occurrence increases in 
comparison to their food fish in the natural population. In controlled fish farming, it 
is essential to remove predatory fish from the water body. In the contrary the 
presence of predatory fish is accepted for a limited period in an overpopulated 
water body with small undesirable fishes. 
M. Das eta/. 
It is important to know the predator itself and predatory behaviour from the 
academic, aquaculture and fisheries management purposes. It is believed that 
predatory fish hampers the fish production in the waterbody, but they are less well 
studied experimentally (Paszkowski and Tonn 1994). Channa striatus (commonly 
called shol), a snake headed fish distributed widely throughout the Indian 
subcontinent and are often the most common predator in fresh water bodies. From 
the beginning of aquaculture in this region most of the fish pond had been intruded 
by C. striatus from wild source causing a great economic loss by eating fish 
fry/fingerlings of culture species. There have been various reports on the feeding 
behaviour of different predatory fishes all over the world (Savino and Stein 1982, 
Tonn and Paszkowski 1986 & 1987, Hoyle and Keast 1987, Tonn eta/. 1989, 
Hambright 1991, Paszkowski and Tonn 1994) but information regarding predation 
and predatory behaviour of C. striatus (Bloch) is absent. 
The present work was thus designed to study the predatory behaviour of C. 
striatus over 24h period of the day to provide a basis for future management 
programme of Indian carp culture, by offering the fingerlings of Labeo rohita as 
prey animal with following objectives of determfning the preference of the prey 
size by the predator, studying the diel feeding pattern of the predator and the 
feeding behaviour of the predator. 
Materials and methods 
The present study was conducted in the laboratory of the Department of 
Fisheries Technology, Bangladesh Agricultural University, Mymensingh, for 21 
days in the month of August, 1995. Six glass aquaria (120cm x 60cm x 45cm) 
marked as aquarium No. 1, 2, 3, 4, 5 and 6, were used to conduct the experiment. 
The aquaria placed in a row on a table were filled with clean tap water up to the 
level of 40cm. Aerator (Daivo 8400) were used for aeration in the aquarium water 
over 24h. 
Experimental fish and acclimatization 
The disease free predatory fish, C. striatus caught by cast net from a beel (large 
natural depression filled with water), were collected from a fish trader. The healthy 
prey fingerlings of L. rohita commonly called rui, were collected from Bangladesh 
Fisheries Research lnstitl:lte, Mymensingh. 
The collected predators were placed immediately into a stocking-tank in the 
laboratory and the saturated dissolved oxygen level in water was maintained by 
continuous aeration. Predators were then treated with salt (2% dip for 1 hour) and. 
malachite-green (1 ppm) as a prophylactic treatment. The predators were kept in 
the stocking-tank for seven days and one prey for each predator was given as food 
into the tank on the first day and the number of prey in the tank were gradually 
increased upto the satiation of predators for the next 6 days. On the other hand, the 
collected prey ( L. rohita) were· transferred into the laboratory and placed into 
another large stocking-tank. They were also given prophylactic treatment. Water in 
this tank was aerated by an aerator continuously. They were kept into the tank 
without supplying any food for first two days. After that supplementary food at the 
rate of maintenance ration (about 1% body weight) was supplied to the fingerlings. 
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Behaviour of predator 
To observe the predatory behaviour six C. striatus (22-28 em and 120-210 g) 
were selected and numbered as P ,, P 2' P 3, P 4, P 5, P 6 and each fish was released 
into the aquarium bearing corresponding number. Each of the aquarium was 
provided with one predator for first 7 days; then two predators in each aquarium 
for another 7 days and three predators in each aquarium for the last 7 days. Prey 
were grouped into three as large, medium and small having mean length, weight 
and body depth of 5.8cm, 2.0g, 0.98cm; 4.5cm, 1.3g, 0.84cm and 3.5cm, 0.72g 
and 0.71 em respectively. Thirty prey (1 0 from each size-class) were offered 11as 
sufficient11 to each aquarium for the first week and the medium size prey of 60 were 
offered to the predators in each aquarium for the next two weeks. Continuous 
aeration in each aquarium was maintained for dissolved oxygen. The temperature 
of the water ranged between 28° and 30°C. Faecal matters from the aquarium was 
cleaned regularly by the method of siphoning in the morning and the water inside 
the aquarium was then replaced (about 1/3) with fresh clean aerated tap water 
without disturbing the fish. 
Predatory behaviour was observed for 24h regularly during the study period. 
The time and method of prey-capture were observed and recorded. At the start of 
the experiment total length (em), body weight (g), jaw length (em) and mouth gape 
(em) of predators were measured and recorded (Table 1 ). Data, on prey eaten by 
predators were recorded quantitatively and qualitatively. Movement pattern of the 
predator as well as that of the prey were observed by naked eyes over 24h period 
during the experiment. 
Table 1. Information about experimental predators (C. striatus) 
Predator Total length 
(em) 
p1 22.0 
p2 22.2 
p3 24.1 
p4 24.5 
Ps 26.4 
p 28.0 
P 7 = Predator number 1 
P2 =Predator number 2 
P3 =Predator number 3 
Body weight Jaw length 
~ (em) 
Upper jaw Lower jaw 
120 2.9 
122 2.9 
130 3.0 
135 3.0 
166 3.1 
210 3.2 
P 4 = Predator number 4 
Ps= Predator.number 5 
P 6 = Predator number 6 
3.0 
3.0 
3.1 
3.1 
3.2 
3.3 
Results and discussion 
Mouth gape 
(em) 
Vertical Horizontal 
4.8 3.5 
4.8 3.5 
5.0 3.6 
5.0 3.6 
5.2 3.7 
5.3 3.8 
Prior to start the experiment, predators (C. striatus) were adjusted into the tank 
with supplied prey. It was observed that the predation by predators was lower at 
the beginning of the acclimatization and then it increased day by day. Less 
predation at the start by the predators might be due to the new environment in the 
laboratory. It was found that predators were acclimatized to the new environment 
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Table 2. Predation of C. striatus on L. rohita during first week of the experiment (each aquarium was provided with 30 fish comprising 10 (J) ct> 
...... 
small, 10 medium and 10 large size prey) Ill :--
Day Number and biomass of prey (g) eaten by predator 
P1 p2 P3 
s M L Total s M L Total s M L Total 
Day 1 7 4 2 13 8 4 2 14 7 4 2 13 
(5.04)* (5.2) (4.0) (14.24) (5.76) (5.2) (4.0) (14.96) (5.04) (5.2) (4.0) (14.24) 
Day 2 7 3 3 13 8 3 3 14 8 3 3 14 
(5.04) (3.9) (6.0) (14.94) (5.76) (3.9) (6.0) (15.66) (5.76) (3.9) (6.0) (15.66) 
Day 3 8 3 3 14 7 4 2 13 8 5 2 15 
(5.76) (3.9) (6.0) (15 .66) (5.04) (5.2) (4.0) (14.24) (5.76) (6.5) (4.0) (16.26) 
Day4 9 3 2 14 9 3 3 15 9 3 3 15 
(6.48) (3.9) (4.0) (14.38) (6.48) (3.9) (6.0) (16.38) (6.48) (3.9) (6.0) (16.38) 
Day 5 7 4 2 13 8 4 1 13 8 3 2 13 
(5.04) (5.2) (4.0) (14.24) (5.76) (5.2) (2.0) (12. 96) (5.76) (3.9) (4.0) (13.66) 
Day6 6 5 1 12 8 5 2 15 9 3 3 15 
(4.32) (6.5) (2.0) (12.82) (5.76) (6.5) (4.0) (16.26) (6.48) (3.9) (6.0) (16.38) 
Day 7 8 4 2 14 8 5 2 15 8 5 2 15 
(5.76) (5.2) (4.0) (14.96) (5.76) (6.5) (4.0) (16.26) (5.76) (6.5) (4.0) (16.26) 
Total 52 26 15 93 56 28 15 99 57 26 17 100 
(37.44) (33,8) (30.0) (1 01.24) (40.32) . (36.4) (30.0) (1 06.72) (41.04) (33.8) (34.0) (108.84) 
** 4.457 4.022 3.571 12.052 4.72J 4.262 3.512 12.496 4.509 3.714 3.736 11.96 
Contd ... 
Table 2. Contd. 
Day Number and biomass of prey (g) eaten by predator 
P4 Ps P6 
s M L Total s M L Total s M L Total 
Day 1 8 5 2 15 9 5 2 16 9 5 5 19 
(5.76)* (6.5) (4.0) (16.26) (6.48) (6.5) (4.0) (16.98) (6.48) (6.50) (1 0.0) (22.98) 
Day 2 9 2 3 14 8 6 3 17 10 5 5 20 
(6.4.8) (2.6) (6.0) (15.08) (5.76) (7.8) (6.0) (19.56) (7.20) (6.50) (1 0.0) (23.70) 
Day 3 9 4 2 15 8 5 4 17 9 6 5 20 
(6.48) (5.2) (4.0) (15.68) (5.76) (6.5) (8.0) (20.26) (6.48) (7.80) (1 0.0) (24.28) 
Day4 7 2 4 13 10 5 4 19 11 7 4 22 
(5.04) (2.6) (8.0) (1.5.64) (7.20) (6.5) (8.0) (21.7) (7.92) (9 .1 0) (8.0) (25.02) 
Day 5 8 5 2 15 9 5 2 16 10 7 4 21 
(5.76) (6.5) (4.0) (16.26) (6.48) (6.5) (;4.0) (16.98) (7.20) (9.1 0) (8.0) (24.30) 
Day6 7 7 2 16 8 6 3 17 10 6 5 21 
(5.04) (9.1) (4.0) (18.14) (5.76) (7.8) (6.0) (19.56) (7.20) (7.80) (1 0.0) (25.00) 
"\) 
Day 7 8 6 2 16 8 6 2 16 9 7 5 21 Cti 2-(5.76) (7.8) (4.0) (17.56) (5.76) (7.8) (4.0) (17.56) (6.48) (9.10) (1 0.0) (25.58) 0 
~ 
Total 56 31 17 104 60 38 20 118 68 43 33 144 o-('!) 
(40.32) (40.3. (34.0) (114.62) (43.2) . (49.4) (40.0) (132.6) (48.96) (55.9) (66.0) (170.86) ::;-~ 5· 
** 4.266 4.264 3.597 12.129 3.717 4.25 3.442 11.411 3.33 3.802 4.489 11.623 c: .., 
a 
...... 
. * The figures within the parenthesis represent the weight of the prey eaten by predator . ~ ~ 
** Amount of food (prey) eaten by predator per day(% body weight of the predator). ;>;-('!) 
5 = Small prey, M =Medium prey, L = Large prey; P 1, P 2, P _y P 4t P 5 & P 6 = Predators. 
::;-
('!) 
~ 
...... Q.. 
w ~ ..... ::;-
M. Oas eta/. 
within 7 days. During the last 3 days in acclimation similar number of prey was 
eaten by predator which indicated the acclimatization of fish- with the new 
environment. The basic information of the selected experimental fish are shown in 
Table 1. 
Feeding pattern 
The daily food preference by all the predators were firstly small size prey 
followed by medium and large size prey respectively (Table 2). Paszkowski and 
Tonn (1994) reported that large yellow perch ingested significantly more small 
fathead minnows than medium or large fathead minnows, even though the size-
classes were equally available. Similarly, Lawrence (1958) found piscivores tend to 
consume prey sizes that are much smaller than the maximum possible. The largest 
predator (P 6) ate a total of maximum number of prey of 144 (170.9g) during the 
first week, followed by P 5, P 4, P 3, P 2 respectively and the minimum predation 93 
(1 01.2g) was found incase of the smallest predator (P 1) (Table 2). Similar feeding 
pattern was observed during the 2nd and 3rd weeks of the experiment (Table 3, 4). 
The feeding pattern indicated that whatever may be the density of predator (1 ,2,3) 
in an aquarium the prey consumed was directly related to the size of the predator. 
* 
Table 3. Predation of C. striatus on L. rohita during second week of the experiment 
(Supplied prey: Medium size; Number: Perday/Aquarium = 60) 
Day Number and biomass of prey (g) eaten by predator 
Aquarium- 1 Aquarium- 2 Aquarium- 3 
P1 p6 p2 p3 p4 P5 
Day1 11 20 12 13 14 15 
(14.3)* (26.0) (15.6) (16.9) (18.2) (19.5) 
Day2 11 19 11 13 13 16 
(14.3) (24.7) (14.3) (16.9) (16.9) (20.8) 
Day 3 10 18 13 12 13 15 
(13.0) (23.4) (16.9) (15.6) (16.9) (19.5) 
Day4 10 18 11 12 12 15 
(13.0) (23.4) (14.3) (15.6) (15.6) (19.5) 
Day 5 10 19 12 12 14 15 
(13.0) (24.7) (15.6) (15.6) (18.2) (19.5) 
Day6 11 20 13 13 12 16 
(14.3) (26.0) (16.9) (16.9) (15.6) (20.8) 
Day7 10 19 11 12 13 15 
(13.0) (24.7) (14.3) (15.6) (16.9) (19.5) 
Total 73 133 83 87 91 107 
(94.9) (172.9) (107.9) (113.1) (118.3) (139.1) 
** 11.298 11.762 12.635 12.429 12.519 11.971 
The figures within the parenthesis represent the weight of predator eaten by predator. 
# Amount of food (prey) eaten by predator per day (% body weight of the predator). P 1, P 2' P Jt 
P 4t P 5 & P 6 = Predators 
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Table 4. Predation of C. striatus on L. rohita during third week of the experiment 
Supplied prey: Medium size; Number: Perday/Aquarium = 60) 
Day Number and biomass of prey (g) eaten by predator 
Aquarium- 1 Aquarium- 2 
p4 P5 p6 Total p1 p2 p3 Total 
Day 1 14 16 19 49 11 12 13 36 
(18.2)* (20.8) (24.7) (63.7) (14.3) (15.6) (16.9) (46.8) 
Day 2 13 15 20 48 10 11 13 34 
(16.9) (19.5) (26.0) (62.4) (13.0) (14.3) (16.9) (44.2) 
Day 3 14 16 19 49 10 12 12 34 
(18.2) (20.8) (24.7) (63.7) (13.0) (15.6) (15.6) (44.2) 
Day4 13 14 19 46 10 12 13 35 
(16.9) (19.5) (24.7) (61.1) (13.0) (15.6) (16.9) (45.5) 
Day 5 13 15 19 47 11 13 12 36 
(16.9) (19.5) (24.7) (61.1) (14.3) (16.9) (15.6) (46.8) 
Day6 12 15 20 47 10 11 12 33 
(15.6) (19.5) (26.0) (61.1) (13.0) (14.3) (15.6) (42.9) 
Day7 13 16 19 48 10 13 12 35 
(16.9) (20.8) (24.7) (62.4) (13.0) (16.9) (15.6) (45.5) 
Total 92 107 135 72 84 87 
(119.6) (140.4) (175.5) (93.6) (1 09.2) (113.1) 
** 12.656 12.083 11.939 11.143 12.787 12.429 
* The figures within the parenthesis represent the weight of prey eaten by predator. 
*~< Amount of food (prey) eaten by predator per day (% body weight of the predator). P 1, P 2, P .Y P 4r P 5 
& P 6 = Predators 
Handling of prey by predator 
In the present study it was observed that the predator and prey always took 
their place in aquarium just to the opposite corner of the aquarium instead of living 
together. It was clearly observed that the prey tried to escape from the predator's 
attack using a characteristic pattern of movement (Fig. 1 A). Predator usually rests 
on one corner of the bottom region of the aquarium, targeted a specific prey at the 
opposite corner of upper region of the water column. The prey came downwards 
while the predator moved towards it. After reaching at the bottom region, the prey 
drove for the upper region in the clockwise direction and moved towards another 
corner of the aquarium. The prey became tired and caught by the predator. The 
predator firstly grasped the head of the prey and finally engulfed by taking it wholly 
into the mouth. Winemiller and Taylor (1987) noted that Esox and Micropterus 
both piscivores swallow prey headfirst, Micropterus achieves this by orienting its 
body toward the front of the prey and drawing into the mouth by a suctorial action. 
Whereas Esox caught the prey with its sharp teeth. 
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In some cases, the predator failed to capture the prey in first attempt and then 
took second attempt to capture it after a short rest in between.lt was also observed 
that the predator of upper region of the water column, moved downwards and 
grasped directly to the head of the prey in the bottom region (Fig. 1 B). 
Time taken to manipulate and swallow prey from capture to the cessation of 
pharyngeal movement is called handling time (Hoyle and Keast 1987). In this 
study, the average handling time was found to be 45-50 sec. Hoyle and Keast 
(1988) reported that thehandling time of largemouth bass, Micropterus salmoides 
was about 50 sec which is related to this study. 
A 
p 
B 
Fig. 1. Method of prey capture by the predator (A. Capture of prey by chasing; B. Capture of 
prey by direct drive); P =predator, p =prey. 
Behavioral study 
In this experiment, it was found that when 2 or 3 predators were kept in an 
aquarium, the larger predator attacked the smaller one immediately after 5-7 
minutes of introduction into the aquarium and tried to push out from the aquarium. 
As a result the smaller predator wanted to come out from the aquarium but become 
failed and involved itself in fighting (Fig. 2). At a later stage it was found that the 
smaller predator usually took the position away from the large predator. When prey 
were offered to them smaller one was chased by the larger one and it came upward 
quickly, engaged in fighting and then moved downward.being failed in fighting. 
Due to this type of dominancy by larger predator, the smaller one became deprived 
of engulfing sufficient prey immediately after offering the prey to the predator. 
The predators usually attacked one another with head on (Fig. 2A). Larger 
predator chased the smaller one and tried to bite on the eye region. The smaller 
predator wanted to escape and left the place quickly. When the smaller one tried 
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to escape the large predator with its mouth attacked the pectoral fin and caudal fin 
of the small predator (Fig. 28 & 2C). At this stage the smaller predator wanted to 
come out and sometimes jumped and struck on the aquarium cover (Fig. 3). After 
two to three days they became habituated to live together and did not involve 
themselves in fighting. The scale of many places of the smaller predator were 
peeled off due to the attack of the larger predator. Injuries were also found on the 
mouth of the predator involved in fighting. When the differences in size between 
predators was less then the intensity of fighting was lower. 
c 
fig. 2. Fighting of two predators kept in an aquarium (A: Stage 1. Head on fighting; B: Stage 
2. Biting on the eye region and pectoral fins; C: Stage 3. One moved downward being failed 
in fighting and the stronger one is biting on the tail). 
fig. 3. Dominancy: The larger predator is chasing the smaller one and the smaller one is 
trying to escape from the aquarium. 
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The prey fishes usually remained in school and moved to the opposite 
direction of the predator fish. The predators preferred small prey and in a large 
quantity. Selection of suboptimal, small size prey by the largemouth bass has been 
reported by Hoyle and Keast (1987). Fish commonly take a considerable portion of 
prey of a size less than they are capable of handling (Keast 1985). The predation of 
larger prey was low which may also because of the more required time to grasp the 
prey and to swallow as has been reported by Hoyle and Keast (1987) in case of 
largemouth bass. 
Just after feeding, the predator became quiet. At that time the predator's tail 
was observed to be undulated and the fins remained erect. This situation continued 
for 4 to 6 minutes after which it became prepared for next attempt. Although the 
predators engaged in fighting when kept two or three fish together in one aquarium 
but the food taken interms of their respective body weight was more or less the 
same when kept in single. Two peaks of the predation were occurred one at the 
morning (9-1 Oh) and the other at the evening (18-19h) and two troughs were 
occurred one at around mid day (13-14h) and the other at around mid night (23-
24h) respectively over the 24h a day (Fig. 4). 
140 
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fig. 4. Predation pattern of C. striatus over 24h cycle during 3 weeks experimental period. 
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